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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
for  Phase  I  Investigations.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  2031^.  The  purpose  of  a  Phase  I  inves¬ 
tigation  is  to  identify  expeditiously  those  dams  which 
may  pose  hazards  to  human  life  or  property.  The  assess¬ 
ment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  inves¬ 
tigation,  and  analyses  involving  topographic  mapping, 
subsurface  investigations,  testing,  and  detailed  compu¬ 
tational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations 
of  field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  In  cases  where 
the  reservoir  was  lowered  or  drained  prior  to  inspec¬ 
tion,  such  action,  while  improving  the  stability  and 
safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might 
otherwise  be  detectable  if  inspected  under  the  normal 
operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  and  constantly  changing  internal  and 
external  conditions,  and  is  evolutionary  in  nature.  It 
would  be  incorrect  to  assume  that  the  present  condition 
of  the  dam  will  continue  to  represent  the  condition  of 
the  dam  at  some  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected 
and  only  through  continued  care  and  maintenance  can 
these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with 
the  established  Guidelines,  the  spillway  design  flood  is 
based  on  the  estimated  "Probable  Maximum  Flood"  for  the 
region  (greatest  reasonably  possible  storm  runoff),  or 
fractions  thereof.  The  spillway  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an 
aid  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam, 
its  general  condition  and  the  downstream  damage 
potential . 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

BRIEF  ASSESSMENT  OF  GENERAL  CONDITION 

AND 

RECOMMENDED  ACTION 


Name  of  Dam:  Lake-In-The-Clouds  Dam 

NDI  ID  No.  PA-00741 
DER  ID  No.  52-125 


Size;  Small  (14  feet  high;  468  acre-ft) 

Hazard 

Classification;  High 


Owner;  Char-Mart,  Inc. 

Charles  B.  Ford,  President 
Canadensis,  Pennsylvania  18325 


State  Located; 
County  Located; 
Stream; 

Date  of  Inspection; 


Pennsylvania 

Pike 

Leavitt  Branch  of  Brodhead  Creek 
15  April  1980 


Based  on  criteria  established  for  these  studies, 
Lake-In-The-Clouds  Dam  is  judged  to  be  unsafe, 
nonemergency,  because  the  spillway  capacity  is  seriously 
Inadequate.  The  recommended  Spillway  Design  Flood  (SDF) 
for  the  size  and  hazard  classification  of  the  dam  varies 
between  1/2  the  Probable  Maximum  Flood  (PMF)  and  the  PMF 
Based  on  the  criteria  and  the  downstream  conditions,  the 
selected  SDF  is  the  PMF.  Based  on  existing  conditions, 
with  the  embankment  above  its  design  elevation,  the 
spillway  will  pass  about  35  percent  of  the  PMF  before 
overtopping  of  the  dam  occurs.  Failure  of  the  dam  would 
cause  the  probable  overtopping  and  failure  of  a  high 
hazard  dam  that  is  downstream.  ...  .<? 


iii 


As  a  whole,  the  dam  is  judged  to  be  in  fair 
condition.  No  significant  stability  problems  were 
observed  at  the  embankment.  The  ability  of  the  emergency 
drawdown  facility  to  function  is  uncertain  because  it  has 
not  been  operated  recently.  Maintenance  at  the  dam  is 
inadequate.^ 

The  following  studies  and  remedial  measures  are 
recommended  to  be  undertaken  by  the  Owner,  in  approximate 
order  of  priority,  immediately: 

(1)  Cut  the  top  stoplog  to  be  flush  with  the 
spillway  weir  crest. 

(2)  Perform  additional  studies  to  more 
accurately  ascertain  the  spillway  capacity  required  for 
Lake-In-The-Clouds  Dam  as  well  as  the  nature  and  extent  of 
measures  required  to  provide  adequate  spillway  capacity. 
Take  appropriate  action  as  required. 

(3)  Provide  whatever  measures  are  necessary  to 
make  the  outlet  works  operational.  Once  operational,  it 
should  be  maintained  and  operated  on  a  regular  basis. 

(4)  Remove  trees  and  brush  growing  on  or  near 
the  embankment. 

(5)  Design  and  construct  repairs  for  the 
spalled  concrete  at  the  spillway  approach  walls  and  outlet 
works  intake  structure. 

(6)  Design  and  construct  erosion  protection  for 
the  upstream  slope  of  the  embankment. 

(7)  As  part  of  the  maintenance  program 
recommended  below,  fill  burrowing  animal  holes,  cut  brush 
on  the  upstream  slope,  and  prevent  unauthorized  changes  at 
the  embankment. 

All  investigations,  studies,  designs,  and 
inspection  of  construction  should  be  performed  by  a 
professional  engineer  experienced  in  the  design  and 
construction  of  dams.  Tree  removal  should  also  be  guided 
by  a  professional  engineer. 

In  addition,  the  Owner  should  institute  the 
following  operational  and  maintenance  procedures: 
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(1)  Develop  a  detailed  emergency  operation  and 
warning  system  for  Lake-In-The-Clouds  Dam. 

(2)  During  periods  of  unusually  heavy  rains, 
provide  round-the-clock  surveillance  of  Lake-In-The-Clouds 
Dam.  Have  sufficient  personnel  available  to  clear  any 
debris  that  might  collect  at  the  spillway  bridge. 

(3)  When  warnings  of  a  storm  of  major 
proportions  are  given  by  the  National  Weather  Service,  the 
Owner  should  activate  his  emergency  operation  and  warning 
system. 


(4)  Institute  an  inspection  program  at  the  dam 
such  that  the  dam  is  inspected  frequently.  As  presently 
required  by  the  Commonwealth,  the  inspection  program 
should  include  a  formal  annual  inspection  by  a 
professional  engineer  experienced  in  the  design  and 
construction  of  dams.  Utilize  the  inspection  results  to 
determine  if  remedial  measures  are  necessary. 

(5)  Institute  a  maintenance  program  such  that 
all  features  of  the  dam  are  properly  maintained. 

In  addition,  it  is  recommended  that  the 
Commonwealth  require  the  Owner  of  the  unnamed  dam,  which 
is  upstream  of  Lake-In-The-Clouds  Dam,  to  provide  an 
adequate  spillway  capacity  for  the  unnamed  dam. 
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DELAWARE  RIVER  BASIN 


LEAVITT  BRANCH  OF  BRODHEAD  CREEK.  PIKE  COUNTY 

PENNSYLVANIA 


LAKE-IN -THE- CLOUDS  DAM 

NDI  ID  No.  PA-00741 
DER  ID  No.  52-125 

CHAR-MART,  INC. 

PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
JUNE  1980 

SECTION  1 

PROJECT  INFORMATION 


1 . 1  General. 

a.  Authority.  The  Dam  Inspection  Act,  Public  Law 
92-367,  authorized  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  initiate  a  program  of  inspection 
of  dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to 
determine  if  the  dam  constitutes  a  hazard  to  human  life  or 
property. 


1 .2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Lake-In-The-Clouds  Dam 
is  a  homogeneous  earthfill  embankment  with  a  concrete 
cutoff  wall.  The  embankment  is  510  feet  long  and  14  feet 
high.  The  cutoff  wall  is  founded  in  a  cutoff  trench  and 
rises  to  about  1  foot  above  the  natural  ground  surface  at 
the  site. 


The  spillway  is  located  near  the  right  abutment 
of  the  dam.  It  is  a  concrete  gravity  weir  with  a  rounded 
crest.  Its  crest  is  32  feet  long  and  4.0  feet  below  the 
design  top  elevation  of  the  dam.  A  timber  plank  bridge 
supported  by  steel  I-beams  spans  the  spillway.  A  stoplog 
slot  with  wooden  stoplogs  is  provided  in  the  middle  of  the 
weir. 

The  outlet  works  is  located  in  the  center  of  the 
embankment.  It  consists  of  a  concrete  intake  structure 
with  a  24-inch  sluice  gate,  a  24-inch  diameter  cast-iron 
pipe,  and  an  endwall.  The  various  features  of  the  dam  are 
shown  on  the  Photographs  in  Appendix  C  and  on  the  Plates 
in  Appendix  E.  A  description  of  the  geology  is  included 
in  Appendix  F. 

b.  Location.  Lake-In-The-Clouds  Dam  is  located  on 
the  Leavitt  Branch  of  Brodhead  Creek  in  Green  Township, 
Pike  County,  Pennsylvania,  approximately  4  miles  north  of 
Canadensis.  Lake-In-The-Clouds  Dam  is  shown  on  USGS 
Quadrangle,  Buck  Hill  Falls,  Pennsylvania,  at  latitude 

N  41°  14'  45"  and  longitude  W  75°  16'  05".  A  location  map 
is  shown  on  Plate  E-1. 

c.  Size  Classification.  Small  (14  feet  high, 

468  acre-feet) . 

d.  Hazard  Classification.  High  hazard.  Downstream 
conditions  indicate  that  a  high  hazard  classification  is 
warranted  for  Lake-In-The-Clouds  Dam  (Paragraphs  3.1e  and 
5.1c  (5)). 

e.  Ownership.  Char-Mart,  Inc.,  Charles  B.  Ford, 
President,  Canadensis,  Pennsylvania  18325. 

f.  Purpose  of  Dam.  Recreation. 

g.  Design  and  Construction  History. 
Lake-In-The-Clouds  Dam  was  originally  designed  by  the 
Lake-In-The-Clouds  Club  in  1950.  The  Commonwealth 
reviewed  the  plans  and  made  many  comments  concerning  them. 
In  response,  the  club  revised  the  drawings  in  the  same 
year,  but  the  Commonwealth  still  had  objections.  In  early 
1951,  the  club  submitted  yet  another  set  of  plans  to 
incorporate  the  comments.  A  permit  for  construction  was 
Issued  in  March  1951.  The  club  then  decided  to  change  the 
design  of  the  dam  and  retained  Edward  C.  Hess,  engineer  of 
Stroudsburg,  Pennsylvania. 


Mr.  Hess  revised  much  of  the  plans  and  sub¬ 
mitted  them  to  the  Commonwealth  in  August  1951.  The 
revisions  were  reviewed  by  the  Commonwealth  and  approved 
in  September  1951.  Construction  started  in  the  late 
summer  of  1952.  The  contractor  was  J.  J.  Boehm.  In 
September  1952,  a  revised  plan  was  submitted  to  allow  for 
a  desired  2  foot  increase  in  the  height  of  the  dam.  The 
Commonwealth  approved  this  in  October  1952.  The  dam  was 
completed  in  November  1952.  The  bridge  across  the 
spillway  was  constructed  at  an  unknown  date.  The  dam  has 
changed  ownership  several  times.  The  present  Owner 
acquired  the  dam  in  1974. 

h.  Normal  Operational  Procedure.  The  pool  is 
maintained  at  the  spillway  crest  level  with  excess  inflow 
discharging  over  the  spillway.  The  emergency  drawdown 
facilities  are  not  normally  used.  Spillway  discharge 
flows  downstream  in  the  Leavitt  Branch  of  Brodhead  Creek. 

1 -3  Pertinent  Data. 


a.  Drainage  Area,  (square  miles)  2.1 


b.  Discharge  at  Damslte.  (cfs.) 

Maximum  known  flood  at  damsite  Unknown 

Outlet  works  at  maximum 

pool  elevation  50 

Spillway  capacity 

Design  conditions  870 

Existing  conditions  1,039 

c.  Elevation,  (feet  above  msl.) 

Top  of  dam 

Design  conditions  1834.0 

Existing  conditions  1834.5 

Maximum  pool 

Design  conditions  1834.0 

Existing  conditions  1834.5 

Normal  pool  (spillway  crest)  1830.0 

Upstream  invert  outlet  works  1820.5 

Downstream  invert  outlet  works  1819.5 

Streambed  at  toe  of  dam  1820.2 

d.  Reservoir  Length,  (miles) 

Normal  pool  0.64 

Maximum  pool  (design)  0.70 
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228 

434 

468 


Storage,  (acre-feet) 

Normal  pool 

Maximum  pool  (design) 

Maximum  pool  (existing) 

Reservoir  Surface,  (acres) 
Normal  pool 
Maximum  pool  (design) 
Maximum  pool  (existing) 

Dam. 

Type 


Length  (feet) 

Height  (feet) 

Topwldth  (feet) 
Design 
Existing 

Sides  Slopes 
Upstream 

Design 

Existing 

Downstream 

Design 

Existing 


Zoning 

Cut-off 


Grout  Curtain 


44.3 

65.3 
71.7 


Homogeneous 
earthfill 
with  concrete 
cutoff  wall. 

510 

14 


18 

14 


IV 

on 

2H 

IV 

on 

2.9H 

IV 

on 

2H 

IV 

on 

2.6H 

Cutoff  wall. 

Cutoff  wall 
founded  in 
cutoff  trench. 

None. 


Diversion  and  Regulating 

Tunnel.  None. 


Spillway. 

Type  Broad-crested 

concrete  gravity 
weir  with  rounded 
crest. 


1‘  Spillway,  (cont'd.) 
Length  of  (feet) 

Crest  Elevation 

Upstream  Charms 

downstream  Channel 

J*  Regulating  Outlets , 
Type 


Length  (feet) 
Closure 


Access 


32.0 

1830.0 

Reservoir. 

Grouted  stone 
apron. 


One  24-inch  dia. 
CMP  encased  in 
concrete. 


24-inch  sluice 
gate  in  intake 
structure. 

By  boat  to  intake 
structure. 


SECTION  2 


ENGINEERING  DATA 


2 . 1  Design. 

a.  Data  Available.  The  only  design  data  available 
for  the  dam  as  constructed  is  one  design  drawing.  It  is 
shown  on  Plate  E-2  in  Appendix  E.  Specifications  are 
available,  but  they  are  undated;  it  is  uncertain  whether 
or  not  they  applied  to  the  dam  as  constructed. 

b.  Design  Features.  The  project  is  described  in 
Paragraph  1.2a.  The  various  features  of  the  dam  are  shown 
on  the  Photographs  in  Appendix  C  and  on  the  Plates  in 
Appendix  E. 

c.  Design  Considerations.  There  are  insufficient 
data  to  assess  the  design. 

2.2  Construction. 


a.  Data  Available.  The  only  construction  data 
available  for  review  are  reports  of  inspections  by  the 
Commonwealth  and  an  "as-built"  drawing.  The  construction 
inspection  reports  indicate  that  the  foundation  of  the 
cutoff  wall  to  the  right  of  the  spillway  is  rock  and  that 
some  of  the  remainder  of  the  cutoff  wall  is  founded  on 
"heavy  clay."  The  inspectors  seemed  satisfied  that  the 
construction  was  of  good  quality.  The  "as-built"  drawing 
was  obtained  from  the  firm  (E.  C.  Hess  Associates)  that 
was  founded  by  the  design  engineer.  The  drawing  is  dated 
1965  and  part  of  it  is  shown  on  Plate  E-3.  The  firm  had 
no  information  concerning  why  the  drawing  was  updated 

13  years  after  construction. 

b.  Construction  Considerations.  The  available  data 
raises  no  concerns  about  the  construction. 

2.3  Operation.  There  are  no  formal  records  of  operation. 
The  one  post-construction  inspection  by  the  Commonwealth 
in  1965  notes  minor  maintenance  discrepancies. 


2.4  Evaluation 


a.  Availability.  Engineering  data  were  provided  by 
the  Bureau  of  Dams  and  Waterway  Management,  Department  of 
Environmental  Resources,  Commonwealth  of  Pennsylvania 
(PennDER).  The  President  of  Char-Mart,  who  presently 
resides  in  Florida,  provided  information  via  telephone. 

The  design  engineer’s  firm  researched  their  files  for 
information  at  the  request  of  the  inspection  team. 

b.  Adequacy.  The  type  and  amount  of  available 
design  data  and  other  engineering  data  are  limited,  and 
the  assessment  must  be  based  on  the  combination  of 
available  data,  visual  inspection,  performance  history, 
hydrologic  assumptions,  and  hydraulic  assumptions. 

c.  Validity.  There  is  no  reason  to  question  the 
validity  of  the  available  data. 


SECTION  3 
VISUAL  INSPECTION 


3 . 1  Findings. 

a.  General.  The  overall  appearance  of  the  dam  Is 
fair.  Deficiencies  were  observed  as  noted  below.  A 
sketch  of  the  dam  with  the  locations  of  deficiencies  Is 
presented  on  Exhibit  B-1  in  Appendix  B.  Survey 
information  acquired  for  this  Report  is  summarized  in 
Appendix  B.  Datum  for  the  survey  was  taken  at  the 
spillway  crest,  Elevation  1830.0,  as  shown  on  USGS 
mapping.  The  Owner  uses  a  different  datum.  To  convert 
the  elevations  on  the  Plates  in  Appendix  E,  1725.0  feet 
must  be  added  to  the  elevations  on  those  Plates.  On  the 
day  of  the  inspection,  the  pool  was  0.6  foot  above  the 
spillway  crest  level. 

b.  Embankment.  The  upstream  slope  of  the 
embankment  is  protected  by  riprap.  Low  brush  is  growing 
through  the  riprap.  At  two  areas  near  the  outlet  works, 
the  upstream  slope  is  eroded.  Each  area  is  about  10  feet 
long  (Photograph  B).  Neither  eroded  area  encroaches 
significantly  upon  the  top  of  the  dam.  The  riprap  is 
unevenly  graded  and  poorly  placed.  On  the  upstream  slope 
adjacent  to  the  spillway  walls,  surface  runoff  swales  have 
been  eroded  into  the  slope  (Photograph  G).  The  upstream 
slope  at  the  left  end  of  the  embankment  has  been  filled  in 
to  create  a  beach. 

A  relatively  narrow  path  along  the  top  of  the 
dam  is  paved  with  asphalt.  The  downstream  slope  has  many 
mature  trees  growing  in  it.  The  slope  is  very  uneven, 
with  many  shallow  holes,  humps,  and  rills  (Photographs  C 
and  D).  A  few  burrowing  animal  holes  were  observed  in  the 
downstream  slope.  To  the  right  of  the  spillway,  a  shallow 
2-foot  diameter  hole  has  been  excavated  in  the  slope.  A 
property  owner  who  lives  near  the  right  abutment  stated 
that  he  had  just  excavated  the  hole;  he  did  not  divulge 
the  reason. 

There  was  surface  runoff  flowing  along  the 
downstream  toe  near  the  left  abutment  of  the  dam.  No 
seepage  was  observed  at  the  dam,  although  the  high 
tallwater  could  have  obscured  seepage  near  the  outlet 
works  outfall. 
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The  survey  performed  for  this  inspection 
reveals  that  the  top  of  the  dam  is  a  minimum  of  0.5  foot 
above  its  design  elevation  and  that  the  upstream  and 
downstream  slopes  are  flatter  than  the  design  slopes.  A 
profile  and  section  are  shown  in  Appendix  B. 

c.  Appurtenant  Structures.  The  concrete  at  the 
outlet  works  intake  structure  is  badly  spalled 
(Photograph  E).  The  gate  stem  is  badly  rusted.  No 
deficiencies  were  observed  at  the  endwall,  which  was 
partially  submerged  (Photograph  F).  The  streambed  at  the 
outfall  is  above  the  invert  of  the  outlet  works  pipe 
(Photograph  F).  No  representative  of  the  Owner  was 
present  during  the  inspection,  so  the  operation  of  the 
outlet  works  could  not  be  observed.  When  subsequently 
contacted,  the  Owner  stated  that  the  outlet  works  had  not 
been  operated  since  he  acquired  the  dam.  He  did  not  know 
where  the  operating  mechanism  was  located;  it  is  not  on 
the  intake  structure  (Photograph  E). 

Stoplogs  are  provided  in  the  middle  of  the 
spillway  weir.  The  upper  stoplog  protrudes  above  the  top 
of  the  weir  (Photograph  H).  The  approach  walls  are  badly 
spalled.  The  concrete  at  the  upstream  end  crumbles  to  the 
touch.  The  downstream  walls  have  pattern  cracks,  leaching 
and  minor  peeling  and  spalling.  The  spillway  bridge, 
which  is  fenced  shut  at  the  right  end,  is  in  good 
condition. 

d.  Reservoir  Area.  The  watershed  area  is  mostly 
wooded,  with  only  an  insignificant  amount  of  development 
around  the  lake.  There  are  some  dams  in  the  watershed,  as 
discussed  in  Section  5.  At  the  reservoir,  the  slopes  are 
mild. 

e.  Downstream  Channel.  The  Leavitt  Branch  of 
Brodhead  Creek  flows  from  the  dam  for  3.3  miles  to 
Mountain  Lake,  which  is  impounded  by  Skytop  Dam.  Within 
the  above  reach,  the  stream  passes  beneath  Pennsylvania 
Route  No.  447  (PA-447)  once  and  PA-390  twice.  There  is 
only  one  building  adjacent  to  the  stream  in  the  above 
reach.  It  is  a  small  maintenance  building  just  upstream 
of  Mountain  Lake.  Downstream  conditions  are  shown  on 
Exhibit  D-1. 


SECTION  4 


OPERATIONAL  PROCEDURES 


4.1  Procedure.  The  reservoir  is  maintained  at  spillway 
crest,  with  excess  inflow  discharging  over  the  spillway 
and  into  the  Leavitt  Branch.  The  emergency  drawdown 
facilities  are  not  used. 

4.2  Maintenance  of  Dam.  The  president  of  Char-Mart 
stated  that  he  had  been  responsible  for  maintenance  until 
his  recent  move  to  Florida.  He  stated  that  debris  removal 
and  cutting  of  brush  on  the  dam  had  been  performed  each 
year.  He  also  stated  that  the  local  property  owners 
association  is  responsible  for  maintenance,  although  there 
is  no  written  agreement  for  this. 

4.3  Maintenance  of  Operating  Facilities.  The  outlet 
works  is  not  maintained. 

4.4  Warning  Systems  in  Effect.  The  Owner  has  not 
developed  an  emergency  operation  and  warning  system  for 
the  dam.  He  stated  that  Civil  Defense  or  some  other  state 
agency  had  offered  to  monitor  the  dam  during  floods. 

4.5  Evaluation  of  Operational  Adequacy.  The  maintenance 
of  the  project  is  inadequate.  Inspections  are  necessary 
to  detect  hazardous  conditions  at  the  dam.  Since  even  the 
name  of  the  flood-monitoring  agency  is  uncertain,  it 
cannot  be  relied  upon  to  monitor  the  dam.  An  emergency 
operation  and  warning  system  is  necessary  to  reduce  the 
risk  of  dam  failure  should  adverse  conditions  develop  and 
to  prevent  loss  of  life  downstream  should  the  dam  fail. 
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SECTION  5 


HYDROLOGY  AND  HYDRAULICS 


5.1  Evaluation  of  Features. 


a.  Design  Data.  No  design  data  are  available  for 
the  hydraulics  of  the  original  structure.  The 
Commonwealth  analyzed  the  design  before  issuing  a  permit 
for  construction.  Using  a  discharge  coefficient  of  3.7 
and  the  design  head  of  4  feet,  they  determined  the 
spillway  capacity  to  be  950  cfs.  The  spillway  bridge  was 
not  part  of  the  design.  The  discharge  coefficient  is 
slightly  high.  A  coefficient  of  3.4  is  used  in  the 
analysis  described  hereafter,  which  also  includes  the 
effects  of  the  spillway  bridge  and  the  existing  top 
elevation.  The  records  state  that  the  drainage  area  is 
0.9  square  mile,  which  was  apparently  taken  from  15'  USGS 
mapping  current  in  1950.  The  1950  USGS  map  is  available 
and  it  was  reviewed.  It  differs  greatly  from  more  recent 
7.5'  USGS  mapping,  which  was  used  to  determine  the 
drainage  area  of  2.1  square  miles  that  is  used  in  this 
Report.  Even  the  recent  USGS  mapping  does  not  accurately 
reflect  conditions  that  were  observed  in  the  field. 

b.  Experience  Data.  The  Owner  stated  the  highest 
flow  in  his  recollection  was  8  to  10  inches  above  spillway 
crest.  It  is  surmised  that  the  flood  of  record  was 
Tropical  Storm  Diane  in  1955,  which  was  the  flood  of 
record  for  many  nearby  dams.  There  is  no  data  to  estimate 
the  flow  for  this  storm.  There  are  unconfirmed  data  that 
Lake-In-The-Clouds  Dam  was  overtopped  during  Tropical 
Storm  Diane. 

c.  Visual  Observations. 

(1)  General.  The  visual  inspection  of 
Lake-In-The-Clouds  Dam,  which  is  described  in  Section  3, 
resulted  in  a  number  of  observations  relevant  to  hydrology 
and  hydraulics.  These  observations  are  evaluated  herein 
for  the  various  features. 

(2)  Embankment.  The  embankment  being  above  its 
design  elevation  increases  the  spillway  capacity  above  its 
design  capacity.  In  the  analysis  described  hereafter,  the 
dam  is  rated  at  its  existing  elevation.  Settlement  of  the 
embankment  would  decrease  the  existing  spillway  capacity. 


(3)  Appurtenant  Structures.  The  sluice  gate 
provides  an  upstream  closure  facility.  The  operational 
capability  of  the  outlet  works  is,  at  best,  uncertain 
because  it  has  not  been  operated  recently  and  because  the 
operating  mechanism  is  missing.  Some  emergency  drawdown 
capability  is  provided  by  the  stoplogs  in  the  spillway 
weir. 


The  stoplogs  in  the  spillway  weir  change 
the  shape  of  the  crest  along  the  length  of  the  notch. 

They  also  protrude  slightly  above  the  crest.  Both  these 
conditions  reduce  the  spillway  capacity  slightly. 

However,  their  effects  have  not  been  included  in  the 
analysis  described  hereafter.  The  effects  of  possible 
pressure  flow  beneath  the  bridge  have  been  included.  The 
underside  of  the  bridge  also  has  the  potential  to  collect 
debris;  debris  would  reduce  the  spillway  capacity.  Its 
effects  have  not  been  included  in  determining  the  spillway 
capacity. 


(4)  Reservoir  Area.  A  negligible  amount  of 
rural  development  is  in  the  watershed.  There  are  two  dams 
within  the  watershed,  as  noted  in  Appendix  D.  One  of  the 
dams  is  Lake  Jamie  Dam.  A  Phase  I  National  Dam  Inspection 
Report  is  concurrently  being  prepared  for  Lake  Jamie  Dam, 
which  is  a  small  size,  high  hazard  dam  with  an  inadequate 
spillway  capacity. 

The  other  dam  is  located  approximately  as 
shown  on  Plate  E-1.  It  was  constructed  a  few  years  ago 
and  is  the  property  of  the  owner  of  Lake  Jamie  Dam.  It  is 
not  shown  on  recent  USGS  mapping.  The  dam  is  termed  the 
"unnamed  dam"  for  the  purposes  of  this  Report.  A  profile 
and  section  of  the  dam  are  in  Appendix  B.  It  is  felt  that 
the  indicated  location  is  sufficiently  accurate  to  provide 
a  reasonably  accurate  drainage  area.  However,  elevation 
and  pool  area  data  were  estimated  from  USGS  mapping  and 
observations  during  the  visual  inspection.  The  computed 
storage  could  be  significantly  in  error.  The  effects  of 
both  dams  have  been  included  in  the  analysis  described 
hereafter. 


Lake  Jamie  has  a  natural  low  area  at  the 
upper  end  of  the  lake;  the  low  area  acts  as  an  auxiliary 
spillway  and  it  discharges  into  Spruce  Mountain  Run. 
Therefore,  not  all  the  runoff  into  Lake  Jamie  will  flow 
into  Lake-In-The-Clouds.  The  method  used  to  account  for 
this  is  described  in  Appendix  D. 


12- 


(5)  Downstream  Conditions.  No  conditions  were 
observed  downstream  from  the  dam  that  would  reduce  the 
spillway  discharge  capacity.  Failure  of 
Lake-In-The-Clouds  would  flood  and  cause  damage  to  routes 
PA-463  and  PA-330,  as  well  as  to  a  small  maintenance 
building.  The  possibility  for  loss  of  life  at  these 
structures  is  not  great.  However,  the  failure  could  also 
cause  the  overtopping  and  failure  of  Skytop  Dam.  A  Phase 
I  National  Dam  Inspection  Report  has  previously  been 
prepared  for  Skytop  Dam,  which  is  a  high  hazard, 
intermediate  size  dam  with  an  inadequate  spillway 
capacity.  The  effects  of  Lake-In-The-Clouds  were  included 
in  the  report  for  Skytop  Dam.  Differences  between  that 
report  and  this  Report  are  noted  in  Appendix  D.  The 
downstream  conditions  indicate  that  a  high  hazard 
classification  is  warranted  for  Lake-In-The-Clouds  Dam. 

d.  Overtopping  Potential. 

(1)  Spillway  Design  Flood.  According  to  the 
criteria  established  by  the  Office  of  the  Chief  of 
Engineers  (OCE),  the  Spillway  Design  Flood  (SDF)  for  the 
size  (Small)  and  hazard  potential  (High)  of  Lake-In-The- 
Clouds  Dam  is  between  one-half  of  the  Probable  Maximum 
Flood  (PMF)  and  the  PMF.  Because  the  SDF  for  Skytop  Dam 
is  the  PMF,  the  PMF  is  selected  as  the  SDF  for 
Lake-In-The-Clouds  Dam.  The  watershed  was  modeled  with 
the  HEC-1DB  computer  program.  A  description  of  the  model 
is  included  in  Appendix  D.  The  assessment  of  hydrology 
and  hydraulics  is  based  on  existing  conditions,  and  the 
effects  of  future  development  are  not  considered. 

(2)  Summary  of  Results.  Pertinent  results  are 
tabulated  at  the  end  of  Appendix  D.  The  analysis  reveals 
that  Lake-In-The-Clouds  Dam  can  pass  about  35  percent  of 
the  PMF  before  overtopping  of  the  dam  occurs.  The  dam  is 
rated  at  its  existing  top  elevation.  At  its  design  top 
elevation,  the  dam  could  pass  about  30  percent  of  the  PMF. 
As  part  of  this  study,  it  was  also  found  that  Lake  Jamie 
Dam  and  the  unnamed  dam,  located  upstream  from 
Lake-In-The-Clouds  Dam,  will  pass  46  percent  and  slightly 
less  than  20  percent,  respectively,  of  their  components  of 
the  PMF  before  being  overtopped. 

(3)  Spillway  Adequacy.  The  criteria  used  to 
rate  the  spillway  adequacy  of  a  dam  are  described  in 
Appendix  D.  Because  Lake-In-The-Clouds  Dam  cannot  pass 
the  1/2  PMF,  a  further  analysis  was  performed.  In  the 
Phase  I  Report  for  Lake  Jamie  Dam,  it  is  estimated  that 
the  dam  will  not  fall  during  the  1/2  PMF,  which  is 
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identical  to  its  component  of  the  1/2  PMF  for  the 
Lake-In-The-Clouds  storm.  The  computed  storage  of  the 
unnamed  dam  is  sufficiently  unreliable  that  assuming  its 
failure  during  the  1/2  PMF  might  give  erroneous  results. 
Therefore  both  dams  were  assumed  to  remain  intact. 

However,  Lake-In-The-Clouds  Dam  was  assumed  to 
fail  during  the  1/2  PMF.  The  resulting  flows  were  routed 
downstream  to  Skytop  Dam.  No  other  inflow  was  assumed  to 
occur  at  Skytop  Dam.  For  this  condition,  the  failure  of 
Lake-In-The-Clouds  would  cause  Skytop  Dam  to  overtop  by 
0.2  foot  for  0.8  hour. 

The  Phase  I  Report  for  Skytop  Dam  states  that 
Skytop  Dam  has  previously  withstood  an  overtopping  by 
1  foot  for  24  hours.  Therefore,  the  dam  could  withstand  a 
0.2  foot  overtopping  for  0.8  hour.  However,  the  Phase  I 
Report  for  Skytop  Dam  indicates  that  the  uncontrolled 
drainage  area  between  Skytop  Dam  and  Lake-In-The-Clouds 
Dam  is  4.15  square  miles  (about  70  percent  of  the  Skytop 
Dam  watershed).  It  is  reasonable  to  assume  that,  during 
the  occurrence  of  the  1/2  PMF  over  the  Lake-In-The-Clouds 
watershed,  a  significant  amount  of  runoff  would  be 
occurring  over  the  uncontrolled  Skytop  Dam  watershed.  It 
can  therefore  be  assumed  that  the  lake  at  Skytop  Dam 
(Mountain  Lake)  would  be  significantly  above  normal  pool 
when  the  failure  of  Lake-In-The-Clouds  Dam  occurred. 
Therefore  the  failure  of  Lake-In-The-Clouds  would  probably 
cause  Skytop  Dam  to  overtop  by  a  much  greater 
amount  than  the  0.2  foot  previously  noted  and  cause  its 
failure.  The  spillway  capacity  of  Lake-In-The-Clouds  is 
rated  as  seriously  inadequate. 


SECTION  6 


STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability, 
a.  Visual  Observations. 

(1)  General .  The  visual  inspection  of 
Lake-In-The-Clouds  Dam,  which  is  described  in  Section  3, 
resulted  in  a  number  of  observations  relevant  to 
structural  stability.  These  observations  are  evaluated 
herein  for  the  various  features. 

(2)  Embankment.  The  growth  of  the  trees  on  the 
downstream  slope  is  a  hazard  to  the  dam.  Root  systems  of 
large  trees  can  loosen  embankment  material,  displace  slope 
protection,  and  create  paths  along  which  seepage  and 
piping  (internal  erosion)  might  occur.  The  brush  on  the 
upstream  slope  is  minor  at  present. 

The  erosion  on  the  upstream  slope  is  also 
minor  at  present.  It  is  caused  by  a  combination  of 
surface  runoff  and  wave  action.  The  poorly  graded  riprap 
has  probably  worsened  the  situation.  Further  erosion  is 
likely  if  remedial  measures  are  not  taken. 

The  cause  of  the  lumps,  holes,  and  rills  on 
the  downstream  slope  is  not  readily  apparent.  The 
condition  could  be  caused  by  erosion  before  slope 
protection  was  established  or  by  removal  of  tree  stumps. 

As  noted  in  Section  5,  the  dam  may  have  been  overtopped 
during  Tropical  Storm  Diane  in  1955;  this  would  account 
for  the  condition  of  the  downstream  slope.  The  condition 
does  not  appear  to  be  a  stability  problem. 

The  burrowing  animal  holes  can  have  some  of 
the  same  effects  as  tree  roots.  The  problem  is  minor  at 
present.  Unauthorized  excavation  of  the  embankment  is 
unwise.  The  amount  removed  to  date  is  negligible. 

The  embankment  slopes  are  flatter  than  the 
design.  This  improves  the  stability.  It  is  unclear 
whether  the  embankment  is  higher  than  the  design  because 
of  overbuild  provided  during  construction  or  because  of 
fill  that  may  have  been  added  when  the  strip  along  the  top 
was  paved.  The  increased  height  should  have  no 
significant  effect  on  the  stability  of  the  embankment. 
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(3)  Appurtenant  Structures.  The  spalled 
concrete  on  the  outlet  works  intake  structure  appears  to 
be  severe.  The  structure  is  in  the  reservoir  and  access 
to  it  could  not  be  obtained  during  the  visual  inspection. 
The  spalling  is  probably  caused  by  long-term  exposure  to 
the  weather. 


The  conditions  at  the  spillway  walls 
downstream  of  the  weir  indicate  that  maintenance  repairs 
may  be  necessary  in  the  future.  They  are  not  sufficiently 
serious  to  warrant  repairs  at  present.  However,  it  is 
uncertain  that  the  upstream  end  of  the  approach  walls 
could  sustain  the  imposed  loads  if  any  further 
deterioration  were  to  occur. 


b.  Design  and  Construction  Data.  No  stability 
analyses  were  available  for  the  embankment  or  the  spillway 
weir.  The  spillway  weir  is  sufficiently  small  that  no 
stability  analysis  is  necessary.  It  is  judged  to  be 
stable  for  the  anticipated  loading  conditions.  The 
available  data  raise  no  concerns  about  the  stability  of 
the  embankment. 

c.  Operating  Records.  There  are  no  formal  records 
of  operation.  According  to  available  records,  no 
stability  problems  have  occurred  over  the  operational 
history  of  the  dam. 

d.  Post-construction  Changes.  There  have  been  no 
significant  post-construction  changes. 

e.  Seismic  Stability.  Lake-In-The-Clouds  Dam  is 
located  in  Seismic  Zone  1.  Earthquake  loadings  are  not 
considered  to  be  significant  for  small  dams  located  in 
Seismic  Zone  1  when  there  are  no  readily  apparent 
stability  problems.  Since  there  are  no  readily  apparent 
stability  problems,  the  ability  of  the  dam  to  withstand  an 
earthquake  is  assumed  to  be  adequate. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS,  AND 
PROPOSED  REMEDIAL  MEASURES 


7.1  Dam  Assessment. 


a.  Safety. 

(1)  Based  on  available  records,  visual 
inspection,  calculations,  and  past  operational 
performance,  Lake-In-The-Clouds  Dam  is  judged  to  be  in 
fair  condition.  The  recommended  SDF  for  the  size  and 
hazard  category  of  the  dam  varies  between  the  1/2  PMF  and 
the  PMF.  Based  on  the  criteria  and  the  downstream 
conditions,  the  selected  SDF  at  the  dam  is  the  PMF.  Based 
on  existing  conditions,  the  spillway  will  pass  about 
35  percent  of  the  PMF  before  overtopping  of  the  dam 
occurs.  If  the  embankment  were  at  its  design  elevation, 
which  is  lower  than  the  existing  top  elevation,  the 
spillway  would  pass  about  30  percent  of  the  PMF.  Failure 
of  the  dam  during  the  1/2  PMF  will  cause  the  overtopping 
and  probable  failure  of  a  high  hazard  dam  downstream.  For 
either  condition,  the  spillway  capacity  is  rated  as 
seriously  inadequate.  Based  on  criteria  established  for 
these  studies,  the  dam  is  considered  to  be  unsafe, 
nonemergency,  because  the  spillway  capacity  is  seriously 
inadequate. 


(2)  No  significant  stability  problems  were 
observed  at  the  embankment. 

(3)  The  ability  of  the  emergency  drawdown 
facility  to  function  is  uncertain. 


(4)  Maintenance  a‘.  the  dam  is  inadequate. 

(5)  A  summary  of  the  features  and  observed 
deficiencies  is  listed  below: 

Feature  and  Location  Observed  Deficiency 


Embankment:  Mature  trees  and  burrowing 

animal  holes  in  downstream 
slope;  poorly  placed  riprap, 
minor  erosion  and  brush  on 
upstream  slope. 
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Feature  and  Location 


Observed  Deficiency 


Spillway:  Stoplogs  protruding  above 

crest;  badly  spalled 
approach  walls;  minor  deter¬ 
ioration  of  training  wall 
concrete. 

Outlet  Works:  Uncertain  operation  of  emer¬ 

gency  drawdown  facilities; 
operating  mechanism  missing; 
badly  spalled  concrete  on 
intake  structure. 

b.  Adequacy  of  Information.  The  information 
available  is  such  that  an  assessment  of  the  condition  of 
the  dam  can  be  inferred  from  the  combination  of  visual 
inspection,  past  performance,  and  computations  performed 
prior  to  and  as  part  of  this  study. 

c.  Urgency.  The  recommendations  in  Paragraph  7.2 
should  be  implemented  immediately. 

d.  Necessity  for  Further  Investigations.  In  order 
to  accomplish  some  of  the  remedial  measures  outlined  in 
Paragraph  7.2,  further  investigations  by  the  Owner  will  be 
required. 

7.2  Recommendations  and  Remedial  Measures. 

a.  The  following  studies  and  remedial  measures  are 
recommended  to  be  undertaken  by  the  Owner,  in  approximate 
order  of  priority,  immediately: 

(1)  Cut  the  top  stoplog  to  be  flush  with  the 
spillway  weir  crest. 

(2)  Perform  additional  studies  to  more 
accurately  ascertain  the  spillway  capacity  required  for 
Lake-In-The-Clouds  Dam  as  well  as  the  nature  and  extent  of 
measures  required  to  provide  adequate  spillway  capacity. 
Take  appropriate  action  as  required. 

(3)  Provide  whatever  measures  are  necessary  to 
make  the  outlet  works  operational.  Once  operational,  it 
should  be  maintained  and  operated  on  a  regular  basis. 

(4)  Remove  trees  and  brush  growing  on  or  near 
the  embankment. 

(5)  Design  and  construct  repairs  for  the 
spalled  concrete  at  the  spillway  approach  walls  and  outlet 
works  intake  structure. 
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(6)  Design  and  construct  erosion  protection  for 
the  upstream  slope  of  the  embankment. 

(7)  As  part  of  the  maintenance  program 
recommended  below,  fill  burrowing  animal  holes,  cut  brush 
on  the  upstream  slope,  and  prevent  unauthorized  changes  at 
the  embankment. 

All  investigations,  studies,  designs,  and 
inspection  of  construction  should  be  performed  by  a 
professional  engineer  experienced  in  the  design  and 
construction  of  dams.  Tree  removal  should  also  be  guided 
by  a  professional  engineer. 

b.  In  addition,  the  Owner  should  institute  the 
following  operational  and  maintenance  procedures: 

(1)  Develop  a  detailed  emergency  operation  and 
warning  system  for  Lake-In-The-Clouds  Dam. 

(2)  During  periods  of  unusually  heavy  rains, 
provide  round-the-clock  surveillance  of  Lake-In-The-Clouds 
Dam.  Have  sufficient  personnel  available  to  clear  any 
debris  that  might  collect  at  the  spillway  bridge. 

(3)  When  warnings  of  a  storm  of  major 
proportions  are  given  by  the  National  Weather  Service,  the 
Owner  should  activate  his  emergency  operation  and  warning 
system. 

(4)  Institute  an  inspection  program  at  the  dam 
such  that  the  dam  is  inspected  frequently.  As  presently 
required  by  the  Commonwealth,  the  inspection  program 
should  include  a  formal  annual  inspection  by  a 
professional  engineer  experienced  in  the  design  and 
construction  of  dams.  Utilize  the  inspection  results  to 
determine  if  remedial  measures  are  necessary. 

(5)  Institute  a  maintenance  program  such  that 
all  features  of  the  dam  are  properly  maintained. 

c.  In  addition,  it  is  recommended  that  the  Common¬ 
wealth  require  the  owner  of  the  unnamed  dam,  which  is 
upstream  of  Lake-In-The-Clouds  Dam,  to  provide  an  adequate 
spillway  capacity  for  the  unnamed  dam. 
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HYDROLOGY  AND  HYDRAULICS 


Spillway  Capacity  Rating: 

In  the  recommended  Guidelines  for  Safety  Inspection 
of  Dams,  the  Department  of  the  Army,  Office  of  the  Chief 
of  Engineers  (OCE) ,  established  criteria  for  rating  the 
capacity  of  spillways.  The  recommended  Spillway  Design 
Flood  (SDF)  for  the  size  (small,  intermediate,  or  large) 
and  hazard  potential  (low,  significant,  or  high)  class¬ 
ification  of  a  dam  is  selected  in  accordance  with  the 
criteria.  The  SDF  for  those  dams  in  the  high  hazard 
category  varies  between  one-half  of  the  Probable  Maximum 
Flood  (PMF)  and  the  PMF.  If  the  dam  and  spillway  are 
not  capable  of  passing  the  SDF  without  overtopping 
failure,  the  spillway  capacity  is  rated  as  inadequate. 

If  the  dam  and  spillway  are  capable  of  passing  one-half 
of  the  PMF  without  overtopping  failure,  or  if  the  dam  is 
not  in  the  high  hazard  category,  the  spillway  capacity 
is  not  rated  as  seriously  inadequate.  A  spillway 
capacity  is  rated  as  seriously  inadequate  if  all  of  the 
following  conditions  exist: 

(a)  There  is  a  high  hazard  to  loss  of  life  from 
large  flows  downstream  of  the  dam. 

(b)  Dam  failure  resulting  from  overtopping  would 
significantly  increase  the  hazard  to  loss  of  life  down¬ 
stream  from  the  dam  from  that  which  would  exist  just 
before  overtopping  failure. 

(c)  The  dam  and  spillway  are  not  capable  of 
passing  one-half  of  the  PMF  without  overtopping 
failure. 

Description  of  Model: 

If  the  Owner  has  not  developed  a  PMF  for  the  dam, 
the  watershed  is  modeled  with  the  HEC-1DB  computer 
program,  which  was  developed  by  the  U.S.  Army  Corps  of 
Engineers.  The  HEC-1DB  computer  program  calculates  a 
PMF  runoff  hydrograph  (and  percentages  thereof)  and 
routes  the  flows  through  both  reservoirs  and  stream 
sections.  In  addition,  it  has  the  capability  to 
simulate  an  overtopping  dam  failure.  By  modifying  the 
rainfall  criteria,  it  is  also  possible  to  model  the  100- 
year  flood  with  the  program. 
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_ PgtAuJ ftftg _ River  Basin 

Name  of  Stream:  LEfW.TT  12  Rft^CH  -EgQPHEf.D  CgEEk 

Name  of  Dam:  LAX£  -Xa  -  TH~  -  C-LoobS, _ 
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DER  ID  No .  :  js  3  - ;  2  <T _ 

Latitude:  N  Longitude:  W  75'°  1 6> 1  O  S " 

Top  of  Dam  Elevation:  E*i <aTir^6^ _ 

Streambed  Elevation:  /%2o.0~  Height  of  Dam:  /H  ft 

Reservoir  Storage  at  Top  of  Dam  Elevation:  acre-ft 

Size  Category:  S _ _ 

Hazard  Category:  (see  Section  5) 

Spillway  Design  Flood:  Vfta,\es  to  PvwF- _ 

-SgJ .1.4T  pr*t=-  _ S.P.E _ 
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Name  of  Stream 
Name  of  Dam: 
DETERMINATION 


'IN  -T 


Drainage 

Area 

(square 

miles) 


Ct  Li  Lpa 

miles  miles 
(2)  (3)  (4) 


See  Sketch  on  Sheet  D 

(1)  &  (2):  Snyder  Unit  Hydrograph  coefficients  supplied  by 
Baltimore  District,  Corps  of  Engineers  on  maps  and 
plates  referenced  in  (7)  &  (8) 

The  following  are  measured  from  the  outlet  of  the  subarea: 

(3)  :  Length  of  main  watercourse  extended  to  divide 

(4)  :  Length  of  main  watercourse  to  the  centroid 

The  following  is  measured  from  the  upstream  end  of  the 
reservoir  at  normal  pool: 

(5)  :  Length  of  main  watercourse  extended  to  divide 

(6) :  Tp=Ct  x  (L  x  Lca)  0.3  ^  except  where  the  centroid  of 
the  subarea  is  located  in  the  reservoir.  Then 

Tp-Cj-  x  (L')  °** 1 * 3 4 5 6 

Initial  flow  is  assumed  at  1 .5  cfs/sq.  mile 
Computer  Data:  QRCSN  =  -0.05  (57,  of  peak  flow) 

RTIOR  =2.0 

RAINFALL  DATA: 
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Revised  Index 

Rainfall:  Nl  I A  22,3- 

RAINFALL  DISTRIBUTION  (percent! 

Time  Percent 


22, i- 


6  hour  s 
12  hours 
24  hours 
48  hours 
72  hours 
96  hours 


.  jta-2- 
123 


11 


•UftJSCT. 


nut 


Gannett  Fleming  Corddry 
and  Carpenter.  Inc. 

HARMisau*a.  Pa. 


FOR 


SKy-rap 

DA"\ 


N«*T  Xi^CLOCWD 

Sc*  Vfi-HL*  '* 

5tfTCH 

OP 

_ SySTgw 


N  oTf :  A  MAt\j£ai_ 
Uouj  AfceA  A*r 
THe  O^Tl2tA»Yi 

CMC  O  F  UkL? 

AOtC  Ac 
An»  AUF«L'«A*y 
spu^Y, 


r 


XrtCLvJPtSO 

AuAwyCii 

oMty 


V 


Data  for  Dam  at  Outlet  of  Subarea  J-j_  (See  sketch  on  Sheet  D-4) 
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See  Appendix  B  for  sections  and  existing  profile  of  the  dam. 
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Data  for  Dam  at  Outlet  of  Subarea_  7-1. 
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OUTLET  WORKS  RATING: 
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Data  for  Dam  at  Outlet  of  Subarea  Nl~i-  (See  sketch  on  Sheet  D-4) 

Name  of  Dam:  Uf^slAMED  _ 

STORAGE  DATA: 
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Elevation 
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acre-f t 
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**  Planimetered  contour  at  least  10  feet  above  top  of  dam 

Reservoir  Area  at  Normal  Pool  is  / O  percent  of  subarea 
watershed . 

BREACH  PAT A: 

See  Appendix  B  for  sections  and  existing  profile  of  the  dam. 
Soil  Type  from  Visual  Inspection: _ 


Maximum  Permissible  Velocity  (Plate  28,  EM  1110-2-1601) _ 

(from  Q  -  CLH-^/2  m  y*A  and  depth  *  (2/3)  x  H)  &  A  =  L’depth 
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Dam  Breach  Data: 


BRWID  « 
Z  - 
ELBM  - 


US  EL  - 
T  FAILp 


ft  (width  of  bottom  of  breach) 

(side  slopes  of  breach) 

(bottom  of  breach  elevation,  minimum  of 
zero  storage  elevation) 

(normal  pool  elevation) 

"mins  -  _  hrs  (time  for  breach  to 

develop) 
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Data  for  Dam  at  Outlet  of  Subarea  N  - 1- 

Name  of  Dam:  U  _ 

SPILLWAY  DATA:  Existing 

Conditions 


Design 

Conditions 


Top  of  Dam  Elevation  _ 

Spillway  Crest  Elevation  __ 

Spillway  Head  Available  (ft)  _ 

Type  Spillway 

"C"  Value  -  Spillway  _ 

Crest  Length  -  Spillway  (ft)  __ 

Spillway  Peak  Discharge  (cfs)  _ 

Auxiliary  Spillway  Crest  Elev.  _ 
Auxiliary  Spill.  Head  Avail,  (ft)  _ 
Type  Auxiliary  Spillway  _ 

"C"  Value  -  Auxiliary  Spill,  (ft)  _ 
Crest  Length  -  Auxil.  Spill,  (ft)  _ 
Auxiliary  Spillway 

Peak  Discharge  (cfs)  _ 
Combined  Spillway  Discharge  (cfs)  __ 
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Elevation  Q  Spillway  (cfs)  Spillway  (cfs)  Combined  (cfs) 


Outlet  1  Outlet  2  Outlet  3 


/g” cmp  _ 

nor  petit* enr 
r  o  rn  i  *»  Re-posir  _ 
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K  Entrance 
K  Exit 

K  Frictlon=29.lN2L/Ri4/3 
Sum  of  K 
( 1/K )  °«5  «  c 
Maximum  Head  (ft)  ■  HM 
Q  «  CA/2g(HM)(cfs) 

Q  Combined  (cfs) 


OUTLET  WORKS  RATING: 

Invert  of  Outlet 
Invert  of  Inlet 
Type 

Diameter  (ft)  *  D 
Length  (ft)  =  L 
Area  (sq.  ft)  =  A 
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Data  for  Dam  at  Outlet  of  Subarea  id.  (See  sketch  on  Sheet  D-4) 
Name  of  Dam:  -XtO-TUe  ~  d.Lt>^ ta<, _ 
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**  Planimetered  contour  at  least  10  feet  above  top  of  dam 

Reservoir  Area  at  Normal  Pool  is  7  percent  of  subarea 
watershed . 

BREACH  DATA: 

See  Appendix  B  for  sections  and  existing  profile  of  the  dam. 

Soil  Type  from  Visual  Inspection:_  5  An)  13 _ 

Maximum  Permissible  Velocity  (Plate  28,  EM  1110-2-1601)  ^?.*7  fps 
(from  Q  *  CLH^/2  m  va  and  depth  -  (2/3)  x  H)  &  A  =  L'depth 

HMAX  -  (4/9  V2/C2)  -  ft.,  C  -  3.  I  Top  of  Dam  El.=  >$34.5^ 

HMAX  +  Top  of  Dam  El.  -  )  83  H-  8  -  FAILEL 

(Above  is  elevation  at  which  failure  would  start) 

Dam  Breach  Data: 

BRWID  -  _ SO _ ft  (width  of  bottom  of  breach) 

Z  -  _ j _  (side  slopes  of  breach) 

ELBM  -  /  (bottom  of  breach  elevation,  minimum  of 

w  zero  storage  elevation) 

WSEL  -  /  &3Q.  C>  (normal  pool  elevation) 

T  FAIL^  mins  -  » hrs  (time  for  breach  to 

develop) 
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SPILLWAY  DATA: 
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Spillway  Peak  Discharge  (cfs) 

Auxiliary  Spillway  Crest  Elev. 

Auxiliary  Spill.  Head  Avail,  (ft) 

Type  Auxiliary  Spillway 

"C"  Value  -  Auxiliary  Spill,  (ft) 

Crest  Length  -  Auxil.  Spill,  (ft) 

Auxiliary  Spillway 

Peak  Discharge  (cfs) 
Combined  Spillway  Discharge  (cfs) 


Existing 

Conditions 

_ 

/g  3o.  O 

JL'J?.. 


Design 

Conditions 

IS2H.O 
LE  3o,o 


_ cfiecr 


3,H 


-2l *£ 


1  2= 


.g.7? 


)e>^ 


g?o 


Spillway  Rating  Curve:  S£E 


Elevation 


Ne  *r  5  heeT 

Q  Auxiliary 


/V30.0 

O 

/  630  .S’ 

39 

/o9 

Aon 

/G33.0 

3C& 

/6  33,0 

5*6  r 

/93H'0 

67  0 

/93¥.r 

AO  3  ? 

/%  3 S’-  O 

A  13H 

tBiO'O 

1'  807 

OUTLET  WORKS  RATING: 

Outlet  1 

Outlet  2 

Outlet  3 

Invert  of  Outlet 

/g/?,r 

Invert  of  Inlet 

/8*©.r 
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± 

Length  (ft)  =  L 
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K  Exit 

K  Frlction=29.lN2L/R4/3 
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( 1/K )  0»5  =  C 
Maximum  Head  (ft)  *  HM 
Q  =  CA/2g(HM)(cfs) 

Q  Combined  (cfs)  **■ 
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APPENDIX  F 
GEOLOGY 


Lake-In-The-Clouds  Dam  is  located  in  Pike  County 
within  the  Appalachian  Plateau  Physiographic  Province. 

The  most  pronounced  topographic  feature  in  the  area  is 
Camelback  Mountain,  which  is  part  of  the  Pocono  Plateau 
Escarpment.  The  escarpment  has  a  well-defined 
southwestward  trend  from  Camelback  Mountain,  but  is 
irregular  between  Camelback  Mountain  and  Mt.  Pocono,  which 
lies  to  the  north.  Streams  east  of  the  escarpment  drain 
directly  to  the  Delaware  River,  while  those  to  the  west 
drain  to  the  Lehigh  River. 

The  Pocono  Plateau  Section  lies  to  the  west  of  the 
escarpment.  This  area  is  relatively  flat,  with  local 
relief  seldom  exceeding  100  feet.  The  topography  has  been 
greatly  influenced  by  continental  glaciation.  Many 
features  were  created  by  deposition  of  glacial  materials. 
The  entire  plateau  lacks  well-developed  drainage. 

East  of  the  escarpment  is  the  Glaciated  Low  Plateaus 
Section  of  the  province.  This  area  is  characterized  by 
pre-glacial  erosional  topography  with  locally-thick 
glacial  deposits.  Local  relief  is  generally  100  to  300 
feet. 


Bedrock  units  of  the  sections  described  above  are  the 
lithified  sediments  of  offshore  marine,  marginal  marine, 
deltaic  and  fluvial  environments  associated  with  the 
Devonian  Period.  These  units  include  siltstones  of  the 
Mahantango  Formation,  siltstones  and  shales  of  the 
Trimmers  Rock  Formation,  and  seven  mapped  members  of  the 
Catskill  Formation.  These  members  include  sandstones, 
siltstones,  and  shales  of  the  Towamensing  member; 
sandstone,  siltstone  and  shale  of  the  Walcksville  Member; 
sandstones,  siltstones  and  shale  of  the  Beaverdam  Run 
Member;  sandstone  and  shale  in  the  Long  Run  Member; 
sandstones  and  conglomerates  in  the  Packerton  Member; 
sandstones  and  some  conglomerates  in  the  Poplar  Gap 
Member;  and  sandstones  and  conglomerates  in  the  Duncannon 
Member. 


Lake-In-The-Clouds  Dam  is  underlain  by  the  Poplar  Gap 
Member  of  the  Catskill  Formation.  The  Poplar  Gap  Member 
is  predominantly  a  gray  sandstone  and  conglomeratic 
sandstone  with  interbedded  siltstones  and  shales. 
Sandstones  present  are  thick-bedded,  fine-  to 
coarse-grained  and  exhibit  very  low  primary  porosity  due 
to  a  clay  and  silica  matrix.  Effective  porosity  results 
from  fractures  and  parting  planes. 

Conglomeratic  sandstone  occurs  primarily  as 
concentrates  of  sub-round  to  round  quartz  pebbles.  The 
siltstones  and  shales  at  the  site  are  thin-bedded  and  also 
have  low  porosity. 

The  rocks  are  well-indurated  and  generally  are  not 
susceptible  to  slope  failure;  however,  the  presence  of 
well-developed  bedding  and  joint  planes  will  result  in 
some  rockfall  from  vertical  and  high-angle  cut  slopes. 

Bedrock  is  entirely  overlain  by  glacial  till  of  Late 
Wisconsin  Age.  This  till  is  an  unsorted  mixture  of  clay, 
silt,  sand,  and  gravel.  It  is  moderately  cohesive  and  is 
generally  derived  locally  from  the  sandstones  of  the 
Catskill  Formation.  Thickness  of  the  till  varies  from 
5  to  75  feet. 

The  available  data  indicate  that  the  right  end  of  the 
dam,  including  the  spillway,  are  founded  on  bedrock.  The 
remainder  of  the  dam  is  apparently  founded  on  clay. 
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